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1 Real tinePCR
Tab.1 Priners used in real time PCR
NCBI
., Annealing tanp erature
Priner Sequence (5—3) () Am plicon size (bp) Accession number
Boactin-F CCTTCTTGGGTAGGAGTCTTG 58 221 M 25013
B-actin-R AGAGTATTITA CG CT CAG GTGGG
CRP-F GTGTG GATGA CAATGTGTGTGAAG 60 132 AB(028455
CRP-R AGGAA CCGTATGTG CCAAAGGG AA
MHC 1 -F CCTG GCAGAAAAATGGACAAG 58 271 AY 391782
MHC 1 R CCAA CAACACCAATGACA ATC
TN Fa-F TGTG CCGCCGCTGT CTG CTTCA CG CT 60 291 EU 047718
TN Fa-R GATGAGGAAAGA CACCT GGCTGTAGA
IL-1B-F GGAGAATGTGATCGAAGAG CGT 60 448 EU 047716
IL-1B-R GCTGATAA ACCATCCGGGA
IL-8-F AGGTCTGGGTGTA GATCCACGCTG 58 137 EU 047717
IL-8-R TTAGTGTGAAA ACTCACATGATCTCT
IFN 1 -F GGTGAAGTTTCTTGCCCTGACCTTAG 60 173 AB196166
IFN 1 -R CCTTATGT GATGG CTG GTATCGGG
2
2.1 CRP CrRP (
CRP 1d 1.0% ), CRP
0, 7d ( 1B)
o S - - o 00| ———
= * A 5 B
::; 4 = . ; 0.008
5 3 £ 0006
4 2 L
= 2 = 0.004
2 e,
2o = 0002
- 0 = 0 I 1
" S £ )
Control 1 7 15 28 Coaeal. 1 : R
RIS K%L Days after injection (d) R0 5 K%L Days after injection (d)
PSR AR R D KK 0 HER BT G, () A () F Sk ¥ (O) b CRP R Kk
Fig. 1 Gene expression of CRP relative to B-actin in liver( ) ,spleen( M) and head kidney( [J) of grass carp at 1,7,15 and 28 days post
intraperitoneal injection of formalin-killed F. columnare strain G,
L RNA (SR ] 43 51 4 % 5 1.7 15 J& 28d; CRP ¥ U1 $BR B-actin ¥ DL H0H — 1k % 4L DLF 29 + bR B/R (n=5) 5
RS RRZRAEAGM MAZ [ A BEEXER(p<0.05)
Data are expressed as mean + S.E. (n =5). Control fish were injected with sterile PBS. Asterisks indicate the significant difference from the control at p <0.05
2.2 MHC | ,
MHC 1 3 (2 2.3 1INFa
1d, 3 MHC 1 TNFa 3
, 7d , (3 1d TNFa 3
15d P B ’ ’ 7d
28d 3 , 15d  28d 3

MHC 1 , ,
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Ldi B
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z - |

Control 1 4 15 28
$5F 5 K%L Days after injection (d)

P2 LM A AR R T AR K 0 R BT G JE R AT RE () B
ik () #13k ¥ (O) th MHC 1 3£ %k

Fig. 2 Gene expression of MHC | relative to B-actin in liver(H) ,
spleen () and head kidney( [J) of grass carp at 1,7,15 and 28 days
post intraperitoneal injection of formalin-killed F. columnare strain G,
4P 5 RNA 3O (8] 43 50 0 S e f5 1,7 ,15 S 28d s MHC 145 1
BBk B-actin 15 DURO — Ak ; & LR AP B0 + PRl 22 BR (n =
5) B S RN GBI G A 2 ] BAT B F PR (p <0.05)
Data are expressed as mean + S.E. (n =5). Control fish were injec-
ted with sterile PBS. Asterisks indicate the significant difference from

the control at p <0. 05

HIXFELAi Relative ratio
(=]
(=]

Control 1 7
$%Fh 5 K ¥ Days after injection (d)

P4 R SRR SR IS R BEFF I G, 5 R AT AE () B
i () #03% ¥ (O) b IL-1B 2 i ik

Fig.4  Gene expression of IL-18 relative to B-actin in liver (W),
spleen () and head kidney( [J) of grass carp at 1,7,15 and 28 days
post intraperitoneal injection of formalin-killed F. columnare strain G,
AL 8 RNA IS ] 43 5k %805 1,7,15 K 28d;1L-18 # 11
BBk B-actin ¥ DB — 1k ; % 4L BAR LT EIH + bRofE 2% BR (n =
5); B SFRIRIZ G 5 X B4 2 ] B AT B ¥ S (p <0.05)
Data are expressed as mean +S. E. (n =5). Control fish were injected

with sterile PBS. Asterisks indicate the significant difference from the

o 0.0005 —
E 0.0004 control at p <0.05
,% %
2 0.0003 -
o * 2.5 IL-8
3 00002
® -8 3
Z 0.0001
0 (5 1d 3
Control 1 7 15 28 % 0.008 F
5 K% Days after injection (d) :x_;» 0.006 4:
s
°
P03 M SRR R AR TS HER AT G, R R AT AE(E) B¢ ; 0.004 H
fiE (N F1 3k B (O) h TNFa 36 [H () %3k 3‘5 0,002
Fig.3 Gene expression of TNFa relative to B-actin in liver (), .E |
- L “ | D

spleen (J) and head kidney( []) of grass carp at 1,7,15 and 28 days
post intraperitoneal injection of formalin-killed F. columnare strain G,
4P 5 RNA (R H U 8] 43 5 R S J5 1,7,15 J 28d; TNFa 5 11
HBR B-actin 35 UL B — Ak ; % B LV HIME + bR 2 R (n =
5) RS RNZ R G X A Z W B A R EF 25 (p <0.05)
Data are expressed as mean + S.E. (n=5). Control fish were injec-
ted with sterile PBS. Asterisks indicate the significant difference from

the control at p <0. 05

Control 1 7 15 28

RS K8 Days after injection (d)

PS5 MR S AR DMK TR R SR B G, 5 A IFE () | B
JE (D) #03% B (O) b IL-8 38 i &k

Fig. 5 Gene expression of IL-8 relative to B-actin in liver( ) ,spleen

(M) and head kidney([]) of grass carp at 1,7,15 and 28 days post

intraperitoneal injection of formalin-killed F. columnare strain G,

0 RNA B 2 B ] 43 51 4 ey 5 1,7,15 K 285 1L-8 $% 0

BB B-actin 5 T $ ¥ — 14k ; % 41 BAE LLFH 0 + bR 2 8K (n =

2.4 I8 :
B 5); BEFIRNZHRAE S AL Z W AA B FHEF (p<0.05)

-1 3 ( 4) Data are expressed as mean +S. E. (n =5). Control fish were injected
4 ) ld 3 IL—IB with sterile PBS. Asterisks indicate the significant difference from the

control at p <0. 05
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Fig. 6  Gene expression of IFN | relative to B-actin in liver(H) ,
spleen () and head kidney( (1) of grass carp at 1,7,15 and 28 days
post intraperitoneal injection of formalin-killed F. columnare strain G,
Z4rh £ RNA G 4 O (] 43 50 8 e f5 1.7 .15 28 IFN 1 4501
BBR B-actin ¥ VLR — 1k ; % 48U LAV 5918 + bRl 22 B8 (n =
5) 5 KR L RIS X L2 a) BAT 22 5 (p <0.05)

Data are expressed as mean +S. E. (n=5). Control fish were injected
with sterile PBS. Asterisks indicate the significant difference from the

control at p <0.05
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EFFECT OF FORMALIN INACTIVATED FLAVOBACTERI UM COLUMNARE ON
EXPRESSION OF IMMUNE RELATED GENES IN GRASS CARP, CTENOPHAR Y-
NGODON IDELLUS

LIU Y1’ WEILH. i, LIL{, LINan', YAOW etJan' and NIE Pn'
(1. SwteKey Laboraiory of Freshw ater E cobgy and B viechnology Instiitute of H ydrobiolagy, ChineseA aademy of Sciences Wuhan 430072
2. College of L ffe S cience J iangciNom al University N anchang  330022)

Abstract lnmune responses of fish are nom ally regulated by various cytok nes and their encoding genes which are gener
ally called mmune rehted genes. Expressns of d ifferent mmune related genes of fish w ere previously proved to be effec-
ted by vaccnaton w ith various pathogens ncluding bacterig viruses parasitg and so on. In the present study the expres-
sions of sk mmune related genes n liver spleen and head kidney of grass camp i e. G-reactive poten (CRP), majorh is-
tocampability canplex I (MHC 1), tumor necwoss factor a (TNFa), nterleuki-18 ( I-1B), interleuk -8 ( I-8) and
nterferon I ( IFN 1) aswell were quantified using quantitative real-tin e polym erase chan reaction at 1, 7 15 and 28 days
post ntaperitoneal injecton ( dpi) with fomalin killed F lavobacteriun columnare G, ( FKG, ), respectively. Control fish
were n peted intraperitoneally w ith sterile phosphate buffer solition ( PBS) .The gene expresson of CRP in lwer of grass
cap w as detected at a hisher level than that n either spleen orhead k dney of fish andw as elevated significantly by vacct+
natobn with FKG, at 1 and 7 dpj w ith the highest expressbn be ng obsewed at 1 dpi By contrast the gene expresson of
CRP n either spleen or head kidney of fish was detected ata rehtively low level with no significant difference be ng ob-
served between vacc nated and contwol fish at all four detected tin e points Significant higher gene expression of MHC Iw as
observed at 1, 7 and 15 dpi in all three detected tissues of vacenated fish when campared with control fish while its gene
expression at 28 dpi show ed no significant difference betw een vace nated and contwl fish. Gene expressbn of TNFa n all
three detected tissues of fish was detected ata quite low leve] w ith a sinificant h gher gene expressbn beng observed at
1 and 7 dpi n detected tissues ofvacciated fish cmpared with control fish and its gene expressbn i three tissues of vae-
cinated fish at 15 and 28 dpi are at the same level as that of control fish. G ene expressons of I~18 i liver and spleen of
vaccnated fish were sin ificantly enhanced at 1 dpiand then down-regu hted to contwol level at 7 15 and 28 dpj wh ile its
gene expression i head k dney was significantly elevated at 1 and 7 dpiand then decreased to control level at 15 and 28
dp i Gene expressons of I-8 i three tissues of vaccinated fish were significantly up regu hted at 1 dpj and then down reg-
ulated to contwol expression level in all detected tissues at 7, 15 and 28 dp iH ow ever the gene expression of [FN 1 on the
oher hand d i not dhange significantly n all three detected tissues of vaccnated fih at four tin e ponts although a slight
ncrease of gene expression of IFNV 1 n these tssuesw as also noticed at I, 7 and 15 dpi. It is suggested that vacchnation of
FKG, be rather effective on ncreasing expressbns of mmune related genes in grass carp which are mamnly related to the

fsh mmun ity aganst infecton of bacterial p athogen.

K ey words F lavobacteriun colun nare Ctengpharyngodon dellus Inmune related genes Real tme PCR; Gene expressbn



